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Acronyms and Abbreviations

ARAR(s) applicable or relevant and appropriate requirement(s)

ATSDR Agency for Toxic Substances and Disease Registry

bgs below ground surface

C-14 carbon-14

CCR Code of California Regulations

CEQA California Environmental Quality Act

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of
1980

CFR Code of Federal Regulations

cm centimeter(s)

cm/s centimeters per second

Co-60 cobalt-60

COC(s) constituent(s) of concern

COPC(s) constituent(s) of potential concern

COPEC(s)  constituent(s) of potential ecological concern

Cs-137 cesium-137

D&M Dames & Moore

DOE U.S. Department of Energy

DSCSOC Davis South Campus Superfund Oversight Committee

DSS Domestic Septic System

DTSC California Department of Toxic Substances Control

EDPs Eastern Dog Pens

EPA U.S. Environmental Protection Agency

EPC exposure point concentration

ft foot or feet

HDPE high-density polyethylene

HEAST Health Effects Assessment Summary Tables, U.S. Environmental Protection
Agency

HHRA human health risk assessment

HQ hazard quotient

HSU hydrostratigraphic unit

IRIS Integrated Risk Information System, U.S. Environmental Protection Agency

LEHR Laboratory for Energy-related Health Research
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LFI
LOAEL
LOEC
LTS&M
MCL
mg/kg
mrem/year
NCEA
NCP
NEPA
NESHAPs
NOAEL
NRC
NUFT
O&M
OEHHA

PAH(s)
pCilg
Ra/Sr
Ra-226
RAOs
ROD
RWQCB
Sr-90
SWERA
SWRCB
SWT
T™MV
TRV

UC Davis
UCL
UCOP
UMTRCA

limited field investigation

lowest observed adverse effects level

lowest observed effects concentration

long-term surveillance and maintenance

maximum contaminant level

milligram(s) per kilogram

millirem per year

National Center for Environmental Assessment

National Oil and Hazardous Substances Pollution Contingency Plan
National Environmental Policy Act

National Emission Standards for Hazardous Air Pollutants
no observable adverse effects level

U.S. Nuclear Regulatory Commission

Non-Isothermal Unsaturated Flow and Transport
operations and maintenance

Office of Environmental Health Hazard Assessment, California Environmental
Protection Agency

polycyclic aromatic hydrocarbon(s)
picocuries per gram

radium/strontium

radium-226

Remedial Action Objectives

Record of Decision

Regional Water Quality Control Board
strontium-90

Site-Wide Ecological Risk Assessment

State Water Resources Control Board
Southwest Trenches

toxicity, mobility, or volume

toxicity reference value

University of California, Davis

upper confidence limit

University of California Office of the President
Uranium Mill Tailings Radiation Control Act
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uUSC
UTL
WA
WDPs

ua/kg

United States Code

upper tolerance limit
Weiss Associates

Western Dog Pens
microgram(s) per kilogram

U.S. Department of Energy

September 2009

ROD for DOE Areas for LEHR
Doc. No. S05069, Rev. 0
Page vii



This page intentionally left blank

ROD for DOE Areas for LEHR U.S. Department of Energy
Doc. No. S05069, Rev. 0 September 2009
Page viii



1.0 Declaration

1.1 SiteNameand Location

This Record of Decision (ROD) documents the U.S. Department of Energy’s (DOE) and the
U.S. Environmental Protection Agency’s (EPA) selection of remedial action pursuant to

Section 120 of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA) for the Laboratory for Energy-related Health Research (LEHR) Federal
Facility located within the LEHR/Old Campus Landfill (EPA Superfund Site Identification No.
CA2890190000), at the University of California, Davis (UC Davis) in Solano County, California
(Figure 1-1).

The LEHR Federal Facility is defined in a Federal Facility Agreement signed in 1999 by DOE
and EPA, with the California Department of Public Health (DPH) (formerly the California
Department of Health Services) and the Central Valley Regional Water Quality Control Board
(RWQCB) joining as signatories in 1999, and Department of Toxic Substances Control (DTSC)
joining in 2000. It comprises the land and improvements located within the former LEHR
Facility boundary shown in Figure 1-2, including the following areas:

. All LEHR buildings (see Section 2.5.2 for list of buildings)
. Cobalt-60 (Co-60) Irradiation Field

. Radium/Strontium (Ra/Sr) Treatment Systems area

. Seven septic tanks (including leach fields and dry wells)

. Southwest Trenches (SWT) area

. Western Dog Pens (WDPs) area

. Eastern Dog Pens (EDPs) area

. DOE Disposal Box

. Areas where contamination originating from the areas listed above has come to be

located, excluding areas assigned to UC Davis, by a Memorandum of Agreement
between the Regents of the University of California and DOE (DOE 2009) (see
Section 2.1)

1.2 Statement of Basisand Purpose

This ROD presents the facts and analysis supporting the selection of a final remedy for the site
specified above in accordance with CERCLA, as amended by the Superfund Amendments and
Reauthorization Act of 1986 and the National Oil and Hazardous Substances Contingency Plan
(NCP). This decision is based on the Administrative Record for the site. DOE and EPA

Region 9, with input from the State of California and the public, jointly selected the final remedy
for each of the areas defined above, using the evaluation criteria contained in the NCP. The State
of California DTSC, the Central Valley RWQCB, and the Department of Public Health,
Radiologic Health Branch, were involved with the identification of state requirements that are
applicable or relevant and appropriate to the site and have had an opportunity to review and
comment on this ROD.

U.S. Department of Energy ROD for DOE Areas for LEHR
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Figure 1-2. LEHR Site Features




1.3 Assessment

DOE has successfully completed removal actions at the DOE areas of the LEHR Federal Facility
and has thereby significantly reduced impacts to human health and the environment. However,
residual contaminants remain at the site at concentrations that prevent its unrestricted use, or that
have the potential to impact groundwater quality above background concentrations in the future.

1.3.1 Description of Selected Remedy

A number of alternatives to clean up the residual contamination were evaluated in the DOE
Areas Feasibility Study (WA 2008a). The preferred alternatives were presented in a Proposed
Plan issued by DOE in October 2008 (DOE 2008).

The selected remedies for the DOE areas are as follows:

. Long-term groundwater monitoring with contingent remediation and a Soil Management
Plan at the Ra/Sr Treatment Systems area, Domestic Septic System (DSS) 3,
Dry Wells A-E, and the SWT area.

. Long-term groundwater monitoring with contingent remediation, land-use restriction
prohibiting residential use, and a Soil Management Plan at DSS 4.

. Implementation of a Soil Management Plan at the EDPs area.
. No further action at DSS 1, DSS 5, DSS 6, DSS 7, WDPs, and DOE Disposal Box areas.

The major components of these selected remedies, other than the no further action remedy, are as
follows:

. Groundwater monitoring to detect any changes in contaminant concentrations that could
impact human health or the environment. If groundwater monitoring indicates that
impacts to groundwater have occurred due to constituents of concern (COCs) remaining
in soil, DOE will evaluate remedial options and determine whether remediation is
appropriate in accordance with CERCLA and Applicable or Relevant and Appropriate
Requirements (ARARS).

. Land-use controls, also known as institutional controls, to prevent exposure where an
unacceptable risk to human health potentially remains (Figure 1-3). The land-use control
components of the selected remedy include the development and implementation of a
Soil Management Plan to specify controls that would apply to activities that disturb the
subsurface, a prohibition against destruction of or tampering with selected groundwater
monitoring wells, the requirement that access be provided for the purpose of sampling
and maintaining monitoring wells and conducting contingent remediation, and a
prohibition against residential use at the DSS 4 area. The land-use controls will be
recorded. Land-use controls will be maintained until the concentrations of hazardous
substances in the soil are at levels that allow for unrestricted use and exposure.

Significant or fundamental changes to the remedies would be evaluated and documented in an
Explanation of Significant Differences or an amendment to this ROD.
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1.3.2 Statutory Determinations

The selected remedies protect human health and the environment, comply with federal and state
requirements, and are cost-effective. Because principal-threat wastes have been removed from
the site in early removal actions, and only low-threat contamination remains at the site,
alternatives that present treatment as a principal element of the remedy were not appropriate.
However, the selected remedies will result in contaminants remaining on site above levels that
allow for unrestricted use; therefore, a statutory review will be conducted every 5 years after the
adoption of this ROD to ensure that the remedies remain protective of human health and the
environment.

Implementation of land-use covenants will be required at each DOE area addressed in this ROD
due to hazardous materials, hazardous wastes, or hazardous substances that will remain in these
areas at levels that render the LEHR Federal Facility not suitable for unrestricted use of the land.
Land-use covenants are necessary to protect present or future human health, safety, or the
environment as a result of the presence on the land of hazardous materials as defined by state
statutes. Any contaminated soil or materials brought to the surface by any means will be
managed in accordance with a Soil Management Plan approved by DOE and EPA to ensure that
the exposure pathway remains closed. For the DSS 4 area, it is necessary to prevent residential
use of the property to ensure protection of human health. DOE and EPA have concluded that the
LEHR Federal Facility, if remediated to the goals presented in this ROD and subject to
restrictions in the land-use covenants described in this ROD, will not present an unacceptable
threat to human safety or the environment. The Regents of the University of California, the
current property owner, has agreed to sign and record land-use covenants for the selected
remedies. For properties subject to the land-use covenants, the property owner has agreed to
refrain from any activity that would interfere with the operation of the selected remedies and
shall not permit any such activity by others. All uses and development of the property will
preserve the integrity of the selected remedies. The State of California and EPA will have
reasonable right of entry and access to the properties for inspection, monitoring, and other
activities associated with the selected remedies and consistent with the purposes of the land-use
covenant. The land-use covenants will neither limit nor affect EPA’s or the State of California’s
right of entry or access provided in federal or state statutes and regulations.

1.4 Compliance Checklist

The following information required by the NCP is included in the noted sections of the
“Decision Summary” portion of this ROD. Additional information can be found in the
Administrative Record for this site (see Section 2.3).

. COCs and their respective concentrations (Sections 2.5, 2.13.1.2, 2.13.2.2, 2.13.3.2,
2.13.4.2,2.13.5.2, and 2.13.6.2)

. Baseline risk represented by the COCs (Sections 2.5, 2.13.1.2, 2.13.2.2, 2.13.3.2,
2.13.4.2,2.13.5.2, and 2.13.6.2)

. Cleanup standards established for COCs and the basis for these standards (Table 2-7 and
Table 2-8)
. Use of permanent solutions and alternative treatment or resource recovery technologies to

the extent practicable (Sections 2.13.1.8, 2.13.2.8, 2.13.3.8, 2.13.5.8, and 2.13.6.8)
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. How source materials constituting principal-threat wastes are addressed (Section 2.13)

. Current and reasonably anticipated future land-use assumptions and current and potential
beneficial uses of groundwater (Section 2.6)

. Potential land and groundwater uses that will be available as a result of the selected
remedies (Sections 2.6, 2.13.1.5, 2.13.2.5, 2.13.3.5, 2,13.4.5, 2.13.5.5, and 2.13.6.5)

. Estimated capital, annual operations and maintenance costs, and the number of years over
which the remedy cost estimates are projected (Table 2—11 through Table 2-16)

. Cost-effectiveness of the selected remedies (Table 2—11 through Table 2—16)

. Protectiveness of human health and the environment of the selected remedies
(Sections 2.13.1.8, 2.13.2.8, 2.13.3.8, 2.13.4.8, 2.13.5.8, and 2.13.6.8)

. Compliance of the selected remedies with federal and state requirements that are

applicable, relevant, and appropriate to the site (Appendix A)
. Key factors that led to selecting the remedy (Sections 2.13.1.7, 2.13.2.7, 2.13.3.7,

2.13.4.7,2.13.5.7, and 2.13.6.7)

. Commitment to further analysis and selection of additional response measures within an
appropriate time frame to ensure protectiveness of human health and the environment

(Section 2.10.2)

1.5  Authorizing Signatures

Each representative of the undersigned party certifies that he or she is fully authorized to enter
into the ferms and conditions of this agreement and legally bind such party to this agreement.

IT IS SO AGREED:

<§£>iu)f 

David W. Geiser

. Deputy Director
Office of Legacy Management
U.S. Department of Energy

§sistant Director

ederal Facilities and Site Cleanup Branch
U.S. Environmental Protection Agency
Region 9

éfichael VM. Mﬁ’fﬁgomery

(ot foq

Date

nﬁ%q

Date
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1.6 State Agencies’ Signatures

The undersigned agencies had an opportunity to review and comment on this Record of

Decision, and their comments were addressed.

(j‘gp’if’%u@é@(_,/(iﬂcuxéigfm

Pamela C. Creedon
Executive Officer

California Regional Water Quality Control Board
Central Valley Region

Richard Humekw \

Supervising Hazardous Substances Engineer I
Brownfields Environmental and Restoration Program
California Environmental Protection Agency
Department of Toxic Substances Control

Garf W. Butner

Chief

California Department of Public Health
Radiologic Health Branch

4 21 /200 T
Date/ /
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Date
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2.0 Decision Summary

2.1 Site Name, Location, and Description

LEHR is a former research facility operated by DOE at UC Davis (Figure 1-1 and Figure 1-2).
The following terminology is used in this ROD and other documents contained in the LEHR
Administrative Record to refer to various areas of the site:

. LEHR Site—As defined in the Federal Facility Agreement, the area referred to on the
National Priorities List as “LEHR/Old Campus Landfill.”
. DOE areas—~Portions of the LEHR Federal Facility (defined in Section 1.1) areas where

CERCLA or California groundwater protection standards are exceeded (i.e., the SWT
area, the Ra/Sr Treatment Systems area, DSSs 3 and 4, Dry Wells A-E, and the EDPs
area) (Figure 1-2).

. UC Davis areas—Portions of the LEHR Site that include Landfill Disposal Units 1, 2,
and 3; the 49 waste burial holes; the eastern and southern disposal trenches; and
groundwater (Figure 1-2).

LEHR is located immediately east of Old Davis Road, about 2,500 feet (ft) south of U.S.
Interstate 80 in Solano County, California, in the southeast quarter of Section 21, Township 8
North, Range 2 East, Mount Diablo Base and Meridian (Figure 1-1). The former LEHR facility
(Figure 1-2) is located on the southern portion of Solano County Assessor’s Parcel Number
110-05-04. 1t is approximately 1.5 miles south of the city of Davis, in the southeast portion
(South Campus Area) of the UC Davis campus.

The LEHR/OId Campus Landfill was placed on the National Priorities List (Superfund Site
Identification No. CA2890190000) in May 1994 because contamination at the site was
considered to pose significant risk to human health and/or the environment.

DOE is the lead agency responsible for the remediation of the environmental impacts associated
with past activities at the LEHR Federal Facility portion of the LEHR/Old Campus Landfill.
DOE is remediating the site with support from EPA Region 9, and the State of California’s
DTSC, the Central Valley RWQCB, and the Department of Public Health, Radiologic Health
Branch. The remediation is funded by DOE Office of Legacy Management.

The site is presently occupied by the UC Davis Center for Health and the Environment, which
conducts toxicology, epidemiology, radiation biology, and radiochemistry research. Site facilities
currently consist of 16 buildings, including a main administration and office building, two
former animal hospitals, a laboratory, and support buildings (Figure 1-2). Former facilities
include radioactive wastewater treatment systems, an indoor/outdoor Co-60 irradiation field, a
radioactive waste burial area, and outdoor dog pens. Presently inactive campus landfill units and
numerous disposal sites (i.e., trenches and holes) were used to dispose of waste from campus
activities and are being evaluated by UC Dauvis.

From 1958 to 1988, research at LEHR focused on the long-term health effects of low-level
radiation on laboratory animals. The research projects were funded primarily by DOE. Disposal
of chemical and radioactive laboratory and campus waste resulted in soil and groundwater
contamination at LEHR.
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DOE and the Regents of the University of California entered into a Memorandum of Agreement
to allocate responsibility for environmental restoration of the LEHR/OIld Campus Landfill
Superfund Site (DOE 2009). Under this agreement, DOE is responsible for environmental
restoration of environmental impacts associated with the LEHR Federal Facility, and UC Davis
is responsible for environmental restoration of Old Campus Landfill areas, including but not
limited to, Land Disposal Units 1, 2, and 3; the 49 waste burial holes; the UC Davis disposal
trenches; and site groundwater impacts not associated with DOE’s activities (Figure 1-2)

(DOE 2009).

2.1.1 AreasRequiring No Action or No Further Action

DOE released all of the LEHR buildings to UC Davis for unrestricted use in compliance with
DOE Order 5400.5, Radiation Protection of the Public and the Environment, and accelerated site
cleanup by completing several removal actions that successfully addressed principal
environmental threats at the LEHR Federal Facility. Following the removal actions, risks to
human health and the environment were estimated for the DOE Disposal Box, DSS 1, DSS 5,
DSS 6, DSS 7, and WDP areas in the Ste-Wide Risk Assessment (Weiss 2005). Human health
and ecological risk characterizations were performed to examine the strengths and weaknesses of
lines of evidence indicating whether constituents of potential concern (COPCs) pose significant
risks (WA 2005; BBL 2006). A groundwater risk characterization was included in the human
health risk characterization document (WA 2005). As documented in their approval of Ste-Wide
Risk Assessment, Volume | Human Health Risk Assessment (Part B Risk Characterization for
DOE Areas) (WA2005), the remedial project managers made a risk management decision that
the risks were insignificant and no further action is required at the following areas of the LEHR
Federal Facility:

o DSSs areas other than DSSs 3 and 4;
. DOE Disposal Box; and
. WDPs.

Similarly, based on DOE’s compliance with DOE Order 5400.5 for release of property for
unrestricted use (62 FR 51844-51845), no action or no further action is required at:

. All LEHR buildings (including the Imhoff Wastewater Treatment Facility demolished in
1995) (see Section 2.4.1); and

. Co-60 irradiation field (no identified contamination and no potential for contamination
based on historical use).

These areas and their disposition are shown on Figure 1-2 and are discussed further in
Sections 2.2 and 2.4.

2.1.2 AreasRequiring Additional Action
The following areas of the LEHR Federal Facility require additional action because they contain

contaminants that present potential excess cancer risks of above 1 in 1 million (see Section 2.7
for discussion of risk) or have the potential to impact groundwater quality within the next
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500 years by increasing contaminant concentrations in groundwater above background
concentrations:

. Ra/Sr Treatment Systems area;

. DSSs 3 and 4 and Dry Wells A-E;

. SWT area; and

. EDPs area.

No ecological risks were identified in these areas (BBL 2006).

2.2 SiteHistory and Enforcement Activities

As shown on Figure 2-1, the U.S. Atomic Energy Commission first sponsored radiological
studies on laboratory animals at UC Davis in the early 1950s. Initially situated on the main
campus, LEHR was relocated to its present location in 1958 (Figure 1-1). Research at LEHR
through the late 1980s was focused on health effects from chronic exposure to radionuclides,
primarily strontium-90 (Sr-90) and radium-226 (Ra-226), using beagles as research subjects.
Other related research was conducted at the site concurrently with these long-term studies. In the
early 1970s, a Co-60 irradiator facility was constructed at the site to study the effects of chronic
exposure to gamma radiation on humans, again using beagles.

A campus landfill with two waste burial units that were used from the 1940s until the mid-1960s
is located at the site (Figure 1-2). Several low-level radioactive-waste burial areas were also
present at the site, and campus and LEHR research waste was buried in these areas until 1974 in
accordance with regulations in effect at the time. The principal environmental threats posed by
contaminant releases associated with LEHR activities have been mitigated during several
removal actions conducted at the site since 1996.

All DOE-funded research activities at LEHR had ceased by 1988, and in the same year, pursuant
to a Memorandum of Agreement between DOE and the University of California, DOE’s Office
of Energy Research initiated activities to close out the research program at LEHR.

In May 1994, EPA added the site to the National Priorities List. In 1995, DOE demolished the
Imhoff Wastewater Treatment Facility (Figure 1-2) as a voluntary removal action, and by 1997,
DOE had completed building decontamination and decommissioning (62 FR 51844-51845). In
1997, a second Memorandum of Agreement divided the responsibility for environmental
remediation between DOE and the Regents of the University of California (DOE 1997). By
December 1999, DOE entered into a Federal Facility Agreement with EPA, RWQCB, DPH, and
DTSC, whereby DOE is responsible for the remediation of the Ra/Sr Treatment Systems; a waste
burial area known as the DOE Disposal Box; on-site domestic septic tanks, associated leach
fields, and dry wells; DOE disposal trenches; and the former Dog Pens (EPA 1999). Under a
separate agreement with EPA and the state agencies, UC Davis is responsible for remediation of
three landfills, disposal trenches located south and east of Landfill No. 2, 49 waste holes, an old
wastewater treatment plant, groundwater impacted by the site, and surface water and storm water
runoff impacted by UC Davis.

Since entering into the Federal Facility Agreement in 1999, DOE conducted additional soil and
groundwater characterization and removal of contaminated underground tanks, trench structures,
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and contaminated soil at the site in accordance with the requirements of
Section 300.415 (b)(4)(1) of the NCP, as discussed in Section 2.4.1. Removal actions at the DOE
areas were completed in 2002.

In 2005, DOE transferred ownership of all of DOE’s LEHR buildings and associated utilities to
UC Davis. Title to the buildings and utilities was transferred to the Regents of the University of
California by a quitclaim deed, effective July 1, 2005. UC Davis requested, and the California
Department of Health Services granted, an amendment to their Broadscope Radioactive
Materials License N0.1334-57, to cover buildings released by DOE. In 2009, DOE and the
Regents of the University of California established a Memorandum of Agreement (DOE 2009)
which:

. Assigned to DOE the responsibility for remediation of groundwater impacts from DOE
areas;

. Allows DOE to implement land-use restrictions in accordance with the Proposed Plan
and this ROD; and

. Provides DOE and its agents reasonable access to the DOE areas for the purpose of

conducting long-term monitoring, maintenance, and contingent remediation.

2.3 Community Participation

A Proposed Plan was made available to the public in October 2008 (DOE 2008). This document,
as well as other documents related to the cleanup of DOE areas at LEHR, can be found in the
Administrative Record online at http://www.Im.doe.gov/land/sites/ca/lehr/lehr.htm and at the
Information Repository located at the Yolo County Library in Davis, California. A notice of
availability of the Proposed Plan and other site documents was published in the Davis Enterprise
on October 10 and 23, 2008. A public comment period on the Proposed Plan extended from
October 15 to November 17, 2008. In addition, a public meeting was held in Davis on

October 23, 2008, to present the Proposed Plan to the community. At this meeting, the
community was provided the opportunity to comment on the Proposed Plan. DOE’s responses to
the comments received during this period and at the community meeting are included in a
“Responsiveness Summary” in Section 3.0 of this document.

A local community group known as the Davis South Campus Superfund Oversight Committee
has participated in the project since 1995. Representatives of this community group have
attended most remedial project manager meetings held since 1995.

2.4 Scopeand Role of Response Action

24.1 Past Response Actions

As shown on Figure 2—1, prior to entering into the Federal Facility Agreement in 1999, DOE
conducted a building assessment; decontamination and decommissioning of aboveground
structures; and the following investigations and removal actions:

. In 1975, gravel and curbing were removed from 64 pens in the WDPs.

. In 1984, Rockwell International conducted an Initial Assessment Survey to obtain data
and perform an initial characterization of the nature and extent of radioactive and
chemical contamination at the LEHR site. Surface and subsurface investigations were
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conducted in all the DOE potential source areas except the DSS and DOE Box areas
(Rockwell 1984).

From late 1987 through 1988, Wahler Associates conducted investigations to determine
potential low-level radioactive sources at the LEHR Federal Facility. Surface and
subsurface investigations were conducted in the SWT, Ra/Sr Treatment Systems area,
WDP and EDP areas, and the vicinity of the DOE Box. The first groundwater
investigation at the LEHR site was conducted in 1987 (Wahler 1989).

In 1988, DOE signed a Memorandum of Agreement with UC Davis that allowed

UC Dauvis to use some of the LEHR buildings for non-DOE research. On

September 8, 1988, UC Davis corresponded with the California Department of Health
Services to amend their Broadscope Radioactive Materials License No. 1334-57 to
include the following buildings: Maintenance Shop (H-212), Main Building (H-213),
Reproductive Biology Laboratory (H-215), Inter-Regional Project No. 4 (H-217),
Occupational and Environmental Medicine Building (H-289), Co-60 Annex (H-290),
Geriatrics Building Number 1 (H-292), Geriatrics Building Number 2 (H-293), Cellular
Biology Laboratory (H-294), Small Animal Housing (H-296), Toxic Pollutant Health
Research Laboratory (H-299) and Storage Space (H-300). With the amendment of their
State of California Broadscope Radioactive Materials License, UC Davis has accepted
responsibility for any future release of these buildings.

Between 1989 and 1993, Dames and Moore (D&M) conducted several investigations to
evaluate the potential source areas at the LEHR site (D&M 1991; D&M 1993).

In 1995, Pacific Northwest National Laboratory conducted surface and subsurface
investigations in the SWT and at DSS 2. Surface and subsurface investigations were
conducted in all of the DOE potential source areas except for the DSS and DOE Box
areas.

In 1995, DOE demolished the Imhoff Wastewater Treatment Facility (Figure 1-2) as a
voluntary removal action.

In 1995-96, concrete pedestals and wooden barrels were removed from the EDPs and
WDPs and disposed of as low-level radioactive waste at Hanford (WA 1997D).

In 1996, IT Corporation conducted a Limited Field Investigation (LFI) to collect data
necessary to evaluate whether sources associated with the LEHR Federal Facility
potentially pose an unacceptable threat to human health and the environment. The LFI
included investigations of the SWT area, Ra/Sr Treatment Systems area, and DSSs 1
and 7 (WA 1997b).

In 1996, IT Corp. also removed the WDP and EDP pedestals and collected soil and
gravel data during the removal activities (WA 1997b).

From 1996 to 1999, Weiss Associates (WA) conducted several data gaps investigations
to collect additional data on the DSSs, WDPs, and EDPs (WA 1998a; WA 1998b; and
WA 1999).

Between August and September 1996, the Agency for Toxic Substances and Disease
Registry (ATSDR) collected four composite samples each of Putah Creek fish,
sediments, and water to determine if the LEHR site activities had impacted the creek. The
fish, sediment, and water samples were analyzed for radionuclides, metals, pesticides,
and semivolatile organic compounds (ATSDR 1997).
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. Before entering into the Federal Facility Agreement in 1999, DOE decommissioned,
decontaminated, and released for unrestricted use four of the 17 buildings associated with
the LEHR Federal Facility (Figure 1-2) that did not meet the release criteria of DOE
Order 5400.5 for unrestricted use (Animal Hospital 1 building, Animal Hospital 2
building, Specimen Storage building, Co-60 building) (Figure 1-2). A notice of
certification of the radiological condition of this real property was published in the
Federal Register on October 3, 1997 (62 FR 51844-51845).

Ongoing groundwater monitoring of selected wells has occurred since 1990. In 1997, the
Memorandum of Agreement between DOE and the Regents of the University of
California transferred responsibility for groundwater and surface water sampling from
DOE to UC Davis. Groundwater analytical results, proposed monitoring plan changes,
and the rationale for these changes are presented in annual water monitoring reports
(D&M 1999, D&M 2000; URS 2001).

These actions were conducted outside of the scope of the Federal Facility Agreement. The LFI
and subsequent investigations conducted from 1996 to 1999 (after the LEHR Federal Facility
was placed on the National Priorities List ), including a time-critical removal action at the DOE
Disposal Box area in 1996 and a non-time-critical removal action at the SWT area in 1998, were
performed in accordance with NCP requirements.

After entering into the Federal Facility Agreement in 1999, DOE completed the following
removal actions that successfully addressed principal environmental threats at the site:

. A non-time-critical removal action in the Ra/Sr Treatment Systems area in 1999 and
2000. DSS 2, parts of DSS 1, and parts of the DSS 5 leach field were removed during the
removal action at the Ra/Sr Treatment Systems area (Figure 1-2).

o A non-time-critical removal action in the WDPs area in 2001.
o A non-time-critical removal action in the DSS 3 and 6 areas in 2002.

These removal actions were conducted in compliance with the requirements of

Section 300.415 (b)(4)(1) of the NCP, which mandates the development and approval of an
Engineering Evaluation/Cost Analysis prior to conducting a removal action. In 2007, DOE also
conducted a non-CERCLA maintenance action that consisted of the removal and disposal of
concrete from the EDPs.

A risk assessment at the DOE Disposal Box conducted after the completion of the removal

action in this area (WA 2005) showed that no risk to human health, ecological receptors, or
groundwater quality remained in the area; hence, no further action is required in the DOE
Disposal Box. A risk assessment performed after the four non-time-critical removal actions in
the SWT, Ra/Sr Treatment Systems, DSS 1, 2, 3, 5, 6, and WDPs areas showed that excess risk
to human health from contaminants in all of these areas, except for the SWT area, was reduced to
below 1 in 1 million (WA 2005), and ecological risks were insignificant after the removal actions
(BBL 2006). Risks to human health were above 1 in 1 million at the DSS 4 and the EDPs

(WA 2005), but ecological risks were insignificant (BBL 2006). Risks to groundwater remain at
the SWT, Ra/Sr Treatment Systems, the Dry Wells, and DSS 3 and 4 areas and require additional
action as discussed in Section 2.7.2. No further action is required at the WDPs and DSSs 1, 2, 5,
and 6.
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2.4.2 Future Response Actions

As a result of prior voluntary removal actions, actions conducted in compliance with the NCP,
and building decontamination activities conducted in compliance with DOE Order 5400.5, the
mass of residual contamination in the DOE areas is very low, and site risks are either at or below
state and federal human health risk thresholds for current and projected site use as a research
facility (WA 2005). As discussed in Section 2.7.2, site risks are also below the level of concern
for all ecological receptors (BBL 2006). However, under a hypothetical residential land-use
scenario, risk estimates discussed in Section 2.7.1 suggest that residual soil contamination in
some areas could pose a risk to an on-site resident. Groundwater fate and transport modeling also
indicate that residual soil contamination could impact groundwater. The areas where such risks
remain are the SWT area, the Ra/Sr Treatment Systems area, DSS 3, DSS 4, Dry Wells A-E, and
the EDPs (WA 2005).

The selected response actions for each of these areas are summarized in Table 2—1 and described
in Section 2.13, and the components of each alternative are detailed in Section 2.10. The selected
remedies for all areas except the DSS 4 combine groundwater monitoring/contingent remediation
to detect and prevent future contaminant migration with the implementation of a Soil
Management Plan to prevent exposure to contaminated subsurface soils. Additional restrictions
prohibiting residential land use will be implemented at the DSS 4. These actions will be
undertaken in compliance with the requirements of the NCP and in accordance with the Federal
Facility Agreement discussed in Section 2.2 above.

Table 2-1. Selected Remedies for Each DOE Area

_ Long-Term Land-Use Restrictions
DOE Area No ACtlzr;/t’i\inon Further Monit(grri%lé?ggvriti?rgency Manas';élmem Resi':gmim
Remediation Plan Use

DSS 1 v

DSS 3 v v

DSS 4 v v v
DSS 5 v

DSS 6 v

DSS 7 v

DOE Disposal Box v

Dry Wells A—E v v

EDPs v

Ra/Sr Treatment Systems v v

SWT v v

WDPs v

DSS Domestic Septic System
EDPs Eastern Dog Pens
Ra/Sr  radium/strontium

SWT Southwest Trenches

In addition to future action to be undertaken by DOE, UC Davis is in the process of evaluating
remedies for the landfills and existing groundwater contamination. Soil contamination remaining
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at the EDPs will be considered in the evaluation of options for this area and in the selection of a
final remedy by EPA.

No further actions will be taken at the buildings, DSS 1, DSS 5, DSS 6, DSS 7, WDPs, and DOE
Disposal Box areas as shown in Table 2-1 and discussed in Section 2.4.1. Contaminant
concentrations have been reduced at these areas to levels acceptable for unrestricted use under
CERCLA and ARARs.

2.5 SiteCharacteristics
251 Conceptual Site Mode

The overall conceptual site model for the DOE areas is shown in Figure 2—-2. The model depicts
the areas with residual contamination and underlying groundwater resources.

252 SiteOverview

LEHR is situated on the southern portion of a flat 15-acre parcel (Solano County Assessor’s
Parcel Number 110-05-04) owned by the Regents of the University of California. The LEHR site
is located in Solano County, California, in the southeast quarter of Section 21, Township 8
North, Range 2 East, Mount Diablo Base and Meridian (Figure 1-1). The site is approximately
1.5 miles south of the City of Davis and is bounded by UC Davis research facilities, private
farmland, and the South Fork of Putah Creek. The southern boundary of the LEHR site is the
northern levee of the South Fork of Putah Creek.

The South Fork of Putah Creek is the only surface water body near the LEHR site. In 1872,
Putah Creek was redirected to what is now called the “South Fork” to divert floodwaters away
from the City of Davis and the UC Davis main campus. The South Fork channel is separated
from LEHR by a levee. The South Fork of Putah Creek is a losing stream (i.e., recharges
groundwater). The creek is typically bordered by dense vegetation and small trees within and
adjacent to the channel. Federal flood maps indicate that the 100-year floodplain is confined
within the Putah Creek levees at the southern LEHR boundary.

LEHR and its vicinity are in the Putah Plain of the Sacramento Valley (DWR 1978), which
consists of alluvial fan deposits associated with Putah Creek. These alluvial deposits are
approximately 180 ft thick and consist primarily of silt and clay with localized, interfingered,
coarse-grained sediments (DWR 1978). Beneath LEHR, the sediments are nearly flat-lying and
overlie the Tehama Formation, which consists of silts and clays with discontinuous lenses of
coarse sands and gravel and is the principal water-bearing geologic unit on the west side of the
Sacramento Valley.
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